Lipid-protein interactions at the erythrocyte membrane. Different influence of glucose and sorbose on membrane lipid transition.
When observed over a temperature range, erythrocyte membrane lipids undergo a transition at 18-20 degrees C (Zimmer, G. and Schirmer, H. (1974) biochim. Biophys. Acta 345, 314-320). This observation has prompted an investigation of the effects that substrate binding has on the transition of the red cell membrane. Glucose and sorbose were compared, since transport kinetics of these sugars still pose unresolved questions. In membranes, preloaded with glucose, the break at the transition temperature was intensified, while it was abolished or reversed in membranes preloaded with sorbose. These results were corroborated using different solubilization procedures (sonication, sodium dodecyl sulfate treatment) of the membranes, and also different techniques (viscosimetry, 90 degrees light scattering, 1-anilino-naphthalene-8-sulfonate fluorescence). In extracted membrane lipids, viscosimetry indicated a break at transition temperature after preloading with either glucose or sorbose. Disc electrophoresis revealed a different binding pattern of the two sugars. It is suggested, that the amplification of the discontinuity in red cell membranes by glucose and the abolition or reversal of the break by sorbose are mediated by membrane protein- and/or membrane lipid-protein interaction.